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(54) HIGH-VOLTAGE ELECTRODE STRUCTURE OF OZONE GENERATOR 

(57)Abstract: 

PURPOSE: To improve corrosion resistance without impairing 
adhesion to a dielectric tube by forming a high-voltage electrode by 
flame-spraying aluminum coat to dielectrics provided with the high- 
pressure electrode and forming Ni-Cr coat on this electrode. 
CONSTITUTION: In a silent discharge type ozone generator provided 
with a dielectric substance in which high-voltage electrode 1 is 
provided and a ground electrode 2 arranged oppositely to this =liLr 
dielectric substance through a space part 3 and capable of generating -*» 
ozone in a raw material gas communicating into the space part 3 by 
applying voltage between the high-voltage electrode 1 and the ground 
electrode 2, this high-voltage electrode structure is formed as follows. 

(1) Aluminum coat is flame-sprayed to the above dielectric substance 
to form a high voltage electrode 1 and Ni-Cr coat is formed on this 
high-voltage electrode by prescribed means (e.g. flame spraying) or 

(2) aluminum coat is flame-sprayed to the above dielectric substance to form the high-voltage electrode 1 
and a chromium coat is formed on this high-voltage electrode 1 by prescribed means (e.g. metal plating). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the high-voltage electrode structure of the silent 
discharge-type ozone generator used for water treatment, treatment of human waste, etc. 
[0002] 

[Description of the Prior Art] Ozone has very strong oxidizing power and is used for many 
applications, such as sterilization in vertical water treatment, treatment of human waste, and food 
relation, such as sterilization of water, deordorization, and decolorization. Although there are a UV 
irradiation method, a radiation irradiation method, a plasma electric discharge method, a silent 
discharge method, an electrolysis-of -water method, etc. as method of generating ozone, a silent 
discharge method is a subject industrially. The principle of the ozone generator by the silent 
discharge method is shown in drawing 2 . In drawing 2 , the high-voltage electrode 1 and an earth 
electrode 2 make a dielectric 4 intervene, and are installed so that the opening section 3 may be 
formed among both. Ozone is generated by letting two electrodes 1 and the gas (dry air or oxygen) 
which impresses for example, AC electrical potential difference among two, is made to generate silent 
discharge in the opening section 3, and serves as a raw material pass in this opening section 3. 
[0003] The theoretical yield of ozone 03 is 02 ->0+0-118Kcal (endothermic reaction). 
0+02 ->03+25Kcal (exothermic reaction) 

More, it is set to 302 ->203-68Kcal, and 34 Kcals are needed in order to generate 03 [ one-mol ]. 
Therefore, theoretical yield is set to 1.2kgO(s)3/kWh. However, the present condition of an ozone 
generator is not passing over the generation effectiveness of ozone over power consumption to 
several% very low compared with a theoretical yield, but about ninety% of remaining powers serving 
as heat, and having not contributed to ozone generation. 
[0004] 

[Problem(s) to be Solved by the Invention] As main factors which affect the amount of generation of 
ozone, the wave of the configuration of an electrode, the magnitude of an inter-electrode gap, the 
configuration of a dielectric and the quality of the material, the cooling approach of an electrode, 
dehumidif ication and the cooling approach of material gas, and applied voltage etc. is mentioned. 
[0005] The present ozone generator has the main structure of applying the silent discharge which 
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makes a dielectric intervening so that an opening may be formed in inter-electrode, and makes 
discharge causing in the opening part etc., as drawing 2 showed. In order to generate stable silent 
discharge, while setting inter-electrode gap length to several mm or less, it is necessary to make gap 
length into homogeneity, and it is necessary to generate discharge uniformly in a gap part. An example 
of the structure of the electrode section of an actual ozone generator is shown in drawing 1 . 
[0006] In drawing 1 , (a) shows the cross section of the discharge tube and (b) shows the structure of 
dielectric tubing. 14 is dielectric tubing of the cylinder with which the end was blockaded and the 
other end was released, for example, has structure with the glass tube. The high-voltage electrode 1 
is formed in the internal surface of the dielectric tubing 14. The earth electrode 2 is installed in the 
concentric circle periphery of the dielectric tubing 14 side by side through the opening section (silent 
discharge section) 3. 5 is a high-voltage power source which impresses the predetermined high voltage 
between the high-voltage electrode 1 and an earth electrode 2. 

[0007] In the structure of drawing 1 , the dependability of the high-voltage electrode 1 which 
prepares discharge inside the dielectric tubing 14 used as a high voltage electrode stability and in 
order to make it generate uniformly becomes important. The coating which carbon generally mixed is 
applied to high-voltage electrode layer production of the ozone discharge tube like drawing 1 , or the 
approach which has ****ed thermal spraying of the aluminum powder enough, and carries out it is used 
for it. 

[0008] When the raw material air gas which dried these electrode coats touches, it is satisfactory, 
but if the damp open air is contacted, degradation of an electrode coat will take place, namely, 
nitrogen content child N2* (active species) excited by discharge from the nitrogen content child N2 - 

- generating N2 — O and NO — nitrogen oxides, such as , are generated. Also in it, N 205 will 

react with the moisture in the damp open air which invades when it becomes a liquid and the door of a 
tank is opened at the time of the shutdown of equipment, and will be able to do a nitric acid. If this 
nitric acid adheres to the thermal-spraying coat electrode of aluminum, aluminum will be corroded, 
degradation of a high-voltage electrode coat will take place, and there is a trouble that the glass 
discharge tube will finally result in destruction. 

[0009] The purpose is in offering the high-voltage electrode structure of an ozone generator 
excellent in corrosion resistance by having made this invention in view of the above-mentioned point, 
without spoiling adhesion with dielectric tubing. 
[0010] 

[Means for Solving the Problem] This invention equips the dielectric with which the high-voltage 
electrode was prepared, and this dielectric with the earth electrode by which opposite arrangement 
was carried out through the opening section. In the silent discharge-type ozone generator which 
generates ozone in the material gas which the electrical potential difference was impressed [ material 
gas ] to said high-voltage electrode and touch-down inter-electrode, and circulated said opening 
circles (1) After carrying out thermal spraying of the aluminum coat to said dielectric and forming a 
high-voltage electrode, It is characterized by forming a nickel-Cr coat with a predetermined means 
(for example, thermal spraying) on this high-voltage electrode. (2) After carrying out thermal spraying 
of the aluminum coat to said dielectric and forming a high-voltage electrode, it is characterized by 
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forming a chromium coat with a predetermined means (for example, plating processing) on this high- 
voltage electrode. 
[0011] 
[Function] 

(1) Since the nickel-Cr coat is formed on a high-voltage electrode, the aluminum thermal-spraying coat 
with sufficient adhesion with the glass tube used for a dielectric does not contact a direct nitric acid. 
nickel-Cr is excellent in corrosion resistance, such as ozone resistance and nitric-acid-proof nature. 
For this reason, the high-voltage electrode excellent in corrosion resistance can be formed, holding 
adhesion with a dielectric with an aluminum thermal-spraying coat. 

[0012] (2) Since the chromium coat is formed on a high-voltage electrode, the aluminum thermal- 
spraying coat with sufficient adhesion with the glass tube used for a dielectric does not contact a 
direct nitric acid. Chromium is excellent in corrosion resistance, such as ozone resistance and nitric- 
acid-proof nature. For this reason, the high-voltage electrode excellent in corrosion resistance can be 
formed, holding adhesion with a dielectric with an aluminum thermal-spraying coat. 
[0013] 

[Example] One example of this invention is explained referring to a drawing below. In this invention, in 
order to solve the above-mentioned trouble, the structure where an aluminum thermal -spraying coat 
with sufficient adhesion with the glass tube used for a dielectric did not contact a direct nitric acid 
was adopted. 

[0014] That is, by invention of a publication, thermal spraying is carried out to claims 1 and 2 from the 
high-voltage electrode 1 of the aluminum thermal -spraying coat which shows nickel-Cr excellent in 
corrosion resistance, such as ozone resistance and nitric-acid-proof nature, to drawing 1 (b). The 
spray condition of nickel-Cr is as follows. 

[0015] Particle size distribution of a nickel-Cr particle -- Thermal -spraying thickness of 44- 
micrometeror less nickel-Cr — The high-voltage electrode excellent also in corrosion resistance could 
be formed with the nickel-Cr thermal-spraying coat, this holding about 50 micrometers of adhesion 
with the glass tube of a substrate with an aluminum thermal-spraying coat. In addition, when thermal 
spraying of nickel-Cr is carried out to direct glass, the adhesion of a coat is not so good as aluminum. 
[0016] Moreover, in invention given in claims 3 and 4, plating processing is carried out from the high- 
voltage electrode 1 of the aluminum thermal-spraying coat which shows chromium excellent in 
corrosion resistance, such as ozone resistance and nitric-acid-proof nature, to drawing 1 (b). The 
plating processing conditions of chromium are as follows. 

[0017] Etchant [ The high-voltage electrode excellent also in corrosion resistance could be formed 
with the chrome plating coat, holding adhesion with the glass tube of a substrate with an aluminum 
thermal-spraying coat by this three to 4 min. ] -- Chromic anhydride 250 g/l, sulf uric-acid 1.5 g/l, **** 
fluoric acid 5 g/l bath temperature — 50-degree-C current density — 50 A/dm2 plating time amount 
[0018] 

[Effect of the Invention] Since the nickel-Cr coat was formed by thermal spraying on this high- 
voltage electrode according to invention given in claims 1 and 2 as mentioned above after carrying out 
thermal spraying of the aluminum coat to the dielectric and forming a high-voltage electrode, the 
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following outstanding effectiveness is acquired. 

(1) By giving a nickel-Cr thermal-spraying coat on the conventional aluminum thermal-spraying coat 
electrode, corrosion resistance, such as ozone resistance and nitric-acid-proof nature, was able to be 
improved. 

[0019] Moreover, since according to invention given in claims 3 and 4 the chromium coat was formed 
by plating processing on this high-voltage electrode after carrying out thermal spraying of the 
aluminum coat to the dielectric and forming a high-voltage electrode, the following outstanding 
effectiveness is acquired. 

(2) By performing chrome plating processing on the conventional aluminum thermal -spraying coat 
electrode, corrosion resistance, such as ozone resistance and nitric-acid-proof nature, was able to be 
improved. 

[0020] Furthermore, according to invention given in claims 1, 2, 3, and 4, the following outstanding 
effectiveness is acquired. 

(3) The high-voltage electrode of this invention and dielectric tubing (for example, glass tube) of a 
substrate touch by the aluminum thermal-spraying film, and its adhesion is good. The discharge 
electrode excellent also in corrosion resistance for ozone generating could be manufactured without 
spoiling this adhesion. 

(4) Since the dependability of the high voltage electrode section of dielectric tubing improved, a mass 
ozone generator can be operated safely and ozonization gas could be supplied to stability. 



[Translation done.] 
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CLAIMS 
[Claim(s)] 

[Claim 1] The dielectric with which the high-voltage electrode was prepared, and this dielectric are 
equipped with the earth electrode by which opposite arrangement was carried out through the opening 
section. In the silent discharge-type ozone generator which generates ozone in the material gas which 
the electrical potential difference was impressed [ material gas ] to said high-voltage electrode and 
touch-down inter-electrode, and circulated said opening circles High-voltage electrode structure of 
the ozone generator characterized by forming a nickel-Cr coat with a predetermined means on this 
high-voltage electrode after carrying out thermal spraying of the aluminum coat to said dielectric and 
forming a high-voltage electrode. 

[Claim 2] Said predetermined means is the high-voltage electrode structure of the ozone generator 
according to claim 1 characterized by being what depended on thermal spraying. 
[Claim 3] The dielectric with which the high-voltage electrode was prepared, and this dielectric are 
equipped with the earth electrode by which opposite arrangement was carried out through the opening 
section. In the silent discharge-type ozone generator which generates ozone in the material gas which 
the electrical potential difference was impressed [ material gas ] to said high-voltage electrode and 
touch-down inter-electrode, and circulated said opening circles High-voltage electrode structure of 
the ozone generator characterized by forming a chromium coat with a predetermined means on this 
high-voltage electrode after carrying out thermal spraying of the aluminum coat to said dielectric and 
forming a high-voltage electrode. 

[Claim 4] Said predetermined means is the high-voltage electrode structure of the ozone generator 
according to claim 3 characterized by being what depended on plating processing. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing 1] The outline of the discharge tube used with 
the ozone generator of this invention is shown, for (a), 
it is a discharge tube sectional view and (b) is dielectric 
tubing structural drawing. 

[Drawing 2] The explanatory view showing the principle 
of the ozone generation by the silent discharge method. 

[Description of Notations] 

1 — High-voltage electrode 

2 — Earth electrode 

3 — Opening section 

4 — Dielectric 

5 — High-voltage power source 
14 — Dielectric tubing 

[Translation done.] 
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